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$\mathrm{i}S_{T}-\mathrm{i}\lambda s_{\mathrm{x}-}s_{\mathrm{x}\mathrm{x}}+SL=0$, $L_{T}-\lambda L_{\mathrm{x},1}-(|S|^{2})_{X}+H_{X}=0$, (la,b)
$L$ $S$
$H(X)$ $\lambda$ V %
$x$ ( X
) E $T$ $X$ (1)
(1)
(1) $a_{s}/h=O(\hat{\in}),$ $a\ell/h=O(\hat{\epsilon}^{4/\mathrm{s}}),$ $a_{b}/h=O(\hat{\epsilon}^{2}),$ $\lambda_{s}/h$ ,
$\lambda_{l}/h,$ $\lambda_{b}/h=O(\hat{\epsilon}^{-2/3}),$ $(V-c_{p})/\sqrt{g_{0}h}=O(\hat{\epsilon}^{2/3})$








$S=0,$ $L=H(X)/\lambda$ trapped long wave ( TLW )
$S=f(X)\exp\{\mathrm{i}[\varphi(x)-\Omega\tau]\}$ , $L=g(X)$ , (2)
trapped coupled wave ( TCW ) $f,$ $\varphi$
$g$
$f(X)arrow \mathrm{O}$ , $g(X)arrow \mathrm{O}$ , as $Xarrow\pm\infty$ , (3)
$\Omega$ (2) (1)
$\varphi=-\frac{1}{2}\lambda X+\hat{x}_{0}$ , $f^{2}-H+\lambda g=0$ , $f”+ \frac{1}{\lambda}f^{\mathrm{s}_{+}2}(-\frac{1}{\lambda}H+\frac{1}{4}\lambda-\Omega)f=0,$ $(4\mathrm{a},\mathrm{b}_{\mathrm{C}},)$
$\text{ }\hat{X}0$ $X$
(3) (4c) $H$ $\lambda$ $\Omega$






2 \mbox{\boldmath $\lambda$} $>-1/2$
TCW $-$
$S=\sqrt{1+2\lambda}$ sech$x_{\exp} \{\mathrm{i}[-\frac{1}{2}\lambda x-(1+\frac{1}{4}\lambda^{2})T]\}$ , $L=-2\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}^{2}X$ , (5)
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3.
$(H\equiv 0)$ (1) 2 $-$
$\{$
$S= \sqrt{2(\lambda+\tilde{p})}\tilde{q}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}[\tilde{q}(X-\tilde{p}T-x_{0})]\exp\{\mathrm{i}[-\frac{1}{2}(\lambda+\tilde{p})X-\hat{\Omega}T+\psi 0]\}$ ,
$L=-2\hat{q}^{2}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}^{2}[\tilde{q}(x-\tilde{p}T-x_{0})]$,
(6)




$S=0,$ $L=\psi(X+\lambda T)$ \mbox{\boldmath $\lambda$} free




\supset - $\triangle X=0.05$ $\triangle T=0.\mathrm{o}005$
2 $\lambda=1.0$ TLW
$\tilde{P}$ 1.0 $\tilde{q}$ 0.8 12
$\tilde{q}\leq 1.02$ $2(\mathrm{a})$
















TCW $\tilde{q}$ 4 $\tilde{q}$
TCW $\tilde{q}$
$\tilde{q}$ 0.89 120 $\mathrm{T}\mathrm{L}\mathrm{W}$
(– $3(\mathrm{b})$ )
5.
\S 4 Grimshaw 3)
forced K-dV
(1) $Harrow\epsilon H$
$\mathrm{i}S_{\tau-}\mathrm{i}\lambda sX-s_{\mathrm{x}\mathrm{x}}+SL=0$ , $L_{T}-\lambda L_{X}-(|S|^{2})_{X}+\epsilon H_{X}=0$, (7)
$\epsilon$ $0<\epsilon\ll 1$ (6)
$S=q( \theta, \tau, \mathcal{E})\exp\{\mathrm{i}(-\frac{1}{2}(\lambda+v)\theta+\sigma)\}$ , $L=r(\theta, \mathcal{T}, \epsilon)$ , (8)
$q$ \tau =\epsilon T
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$\theta$
$\sigma$ (6) $\tilde{p}arrow v,\tilde{q}arrow s$
$\frac{\partial\theta}{\partial T}=-v$, $\frac{\partial\theta}{\partial X}=1$ , $\frac{\partial\sigma}{\partial T}=-s^{2}-\frac{1}{4}(\lambda+v)^{2}$ , $\frac{\partial\sigma}{\partial X}=0$ , (9)
$s$ $v$ $\tau$
(7) $\partial/\partial Tarrow\partial/\partial T+\epsilon\partial/\partial\tau$ (9)
$s^{2}q-q \theta\theta+qr+\epsilon(\mathrm{i}q_{\tau}+\frac{1}{2}q\theta v_{\mathcal{T}})=0$ , $(v+\lambda)r_{\theta}+(qq^{*})\theta+\epsilon(-r\tau-\hat{H}\theta)=0$ , (10)




$q(\theta, \mathcal{T}, \epsilon)=q0(\theta, \mathcal{T})+\epsilon q_{1}(\theta, \tau)+\cdots,$ $r(\theta, \tau, \epsilon)=r_{0}(\theta, \mathcal{T})+\epsilon r1(\theta, \tau)+\cdots$ , (12)
(12) (10) $O(1)$ , O(\epsilon ), $\cdot$ ..
$O(1)$ $q0$ $r_{0}$ $\thetaarrow\pm\infty$ $0$
$q_{0}=\sqrt{2(\lambda+v)}s\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}_{S\theta}$ , $r_{0}=-2_{S^{2}\mathrm{s}\mathrm{e}}\mathrm{c}\mathrm{h}2S\theta$ , (13)
(13) $q_{0},$ $r_{0}$ (8) $q,$ $r$
(6) $O(\epsilon)$
$q_{1}=A+\mathrm{i}B,$ $r_{1}=C$, ($A,$ $B,$ $C$ ) (14)
$M\mathrm{A}=\mathrm{n}$, (15)
$M=$, $\mathrm{A}=$ , $\mathrm{n}=$$s^{2}+r_{0}- \frac{\partial^{2}}{\partial\theta^{2}}$ $0$ $|$ \mathrm{A}=|B$ ], $\mathrm{n}=|$ $-q_{0\tau}$ $|$ ,
17
$M$ $\thetaarrow\pm\infty$ $0$
$\mathrm{m}_{1}=$ , $\mathrm{x}\sigma$ $\mathrm{m}_{2}=(\sqrt{2(\lambda+v)}\mathrm{s}\mathrm{e}0)\mathrm{c}\mathrm{h}S\theta\tanh_{S\theta}$ , (16)
-sech2 $s\theta$
compatibility condition











$\frac{ds}{d\tau}=\frac{4s^{3}}{16s^{4}+k^{2}}J_{1}$ , $J_{1}=s \int_{-\infty}^{\infty}\hat{H}_{\theta}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}2S\theta d\theta$, (21)
(19) $H(X)$ $\hat{H}_{\theta}$ $\theta$








$\frac{d\Psi}{dT}=\frac{k}{2s}-\lambda$ , $\frac{ds}{dT}=-\frac{8s^{4}\text{ }0b0}{16S^{4}+k^{2}}\int_{-\infty}^{\infty}$ sech2 $b_{0}(\theta+\Psi)\tanh b_{0}(\theta+\Psi)\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}^{2}s\theta d\theta$, (25)
2 \mbox{\boldmath $\lambda$} $>0,$ $h_{0}>0,$ $b_{0}>0$
X $=X_{0}(<0)$ $s_{0},v_{0}(>0)$
$k$ (19) (25) $\Psi,$ $s$ $X_{0},$ $s_{0}$
$ds/dT$ ( $0$ $s,$ $v$
$\Psi$ vo
$ds/dT>0$ $s$ $v$
$(X=0)$ $v$ $0$ $v<0$
$\Psi$
-
$v>0$ \Psi $>0$ $ds/dT$
$s$ $v$
$s$ , v $s_{0}$ , v
2
$(s_{0}, v_{0})$
5 $\Psi$ ( ) $s$
– $v_{0}$ 1 $s_{0}=0.8$
$\text{ }s_{0}=0.7$ ( ) 6 $\lambda=1,$ $b_{0}=1,$ $v_{0}=1$
$(s_{0}, h_{0})$










(i) V 9 $\lambda$ 1.0 $\tilde{p}=1.0$ , $\tilde{q}$
$\mathrm{T}\mathrm{L}\mathrm{W}$
$\tilde{q}$
(ii) $\lambda=-0.3$ $\tilde{p}=1.0$ (5) TCW
$\tilde{q}$
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1TCW $\lambda=$ -0.3 (
) ( ) $f(X)$
f(0) $f’(0)$
2 TLW




TCW $f(\mathrm{O})$ \mbox{\boldmath $\lambda$}=-0.3
q\tilde (5) TCW
$f(0)$
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6 (25)
$\lambda=1.0,$ $b_{0}=1.0,$ $v_{0}---$
1.0
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